Secretion of leukotrienes by senescent lung fibroblasts promotes pulmonary fibrosis.
Accumulation of senescent cells is associated with the progression of pulmonary fibrosis but mechanisms accounting for this linkage are not well understood. To explore this issue, we investigated whether a class of biologically active profibrotic lipids, the leukotrienes (LT), is part of the senescence-associated secretory phenotype. The analysis of conditioned medium (CM) lipid extracts and gene expression of LT biosynthesis enzymes revealed that senescent cells secreted LT regardless of the origin of the cells or the modality of senescence induction. The synthesis of LT was biphasic and followed by anti-fibrotic prostaglandin (PG) secretion. The LT-rich CM of senescent lung fibroblasts (IMR90) induced pro-fibrotic signaling in naïve fibroblasts, which were abrogated by inhibitors of ALOX5, the principal enzyme in LT biosynthesis. The bleomycin-induced expression of genes encoding LT and PG synthases, level of cysteinyl leukotriene in the bronchoalveolar lavage, and overall fibrosis were reduced upon senescent cells removal either in a genetic mouse model or after senolytic treatment. Quantification of ALOX5+cells in lung explants obtained from idiopathic pulmonary fibrosis (IPF) patients indicated that half of these cells were also senescent (p16Ink4a+). Unlike human fibroblasts from unused donor lungs made senescent by irradiation, senescent IPF fibroblasts secreted LTs but failed to synthesize PGs. This study demonstrates for the first time that senescent cells secrete functional LTs, significantly contributing to the LTs pool known to cause or exacerbate IPF.